Role of CpG islands in the up-regulation of NMDA receptor NR2B gene expression following chronic ethanol treatment of cultured cortical neurons of mice.
Our earlier studies have indicated that chronic ethanol treatment produces an increase in the rate of NR2B gene expression but acute ethanol treatment doesn't cause any change in the expression in adult cortex and cultured fetal cortical neurons. To determine the molecular mechanism involved in the up-regulation of NR2B gene expression, we studied methylation in CpG islands in the regions (5843-6276) and (6477-6763) in mouse fetal cortical cultured neurons. However, acute administration of ethanol (3.5 g/kg, i.p.) as a 25% solution diluted in 0.9% saline to the adult mice did not cause any change in the methylation status of the NR2B gene. Therefore, these observations indicate that chronic ethanol causes demethylation in CpG islands in the regions (5843-6276) and (6477-6763), thereby probably resulting in increased expression of the NR2B gene. In contrast, acute ethanol treatment did not cause any change in the NR2B gene expression or its demethylation. We also investigated the changes in hypersensitive sites in CpG islands and transcription initiation sites in the cortical cultured neurons following chronic ethanol treatment. These experiments revealed that chronic ethanol treatment does not alter the pattern of hypersensitive sites in adult cortex and cultured cortical neurons.